ral ones, facilitating the maintenance of stink bug colonies and lowering costs. However, these studies have not examined whether the colors of artificial substrates can interfere with the oviposition of stink bugs, since only white artificial substrates are usually used.
Therefore, the present study examined the oviposition of the brown stink bug, E. heros, on artificial substrates (felt) of different colors, to determine the ideal color for mass rearing this pest insect for studies on its biology, as well as parasitoids for possible biological control.
MATERIAL AND METHODS
We used specimens of E. heros from a colony established in the Laboratory of Entomology of the Center of Agri-Environmental Research, Studies, and Development (Centro de Pesquisas, Estudos e Desenvolvimento Agro-ambientais -CPEDA) of the State University of Mato Grosso, Campus of Tangará da Serra (UNEMAT/CUTS).
For the experimental setup, one-day old adults were separated from the main colony and maintained in cages for 9 days, time needed for E. heros to reach sexual maturity (Costa et al. 1998) . After this period, 10 couples of E. heros were transferred to 8-L plastic containers. In each container, we placed seven pieces of felt (6x20 cm) always of the same color: white, black, blue, green, red, yellow, or brown. Five replicates were carried out for each color set (container). Adult specimens were sexed according to Borges et al. (2006) . The food diet followed Costa et al. (1998) seeds. The containers were evaluated daily for six days. The experiment was randomized, the results were analyzed with an ANOVA, and the averages were compared with the ScottKnott test, significance set at 5%, with the software SASM (Canteri et al. 2001) .
RESULTS
Throughout the six days of experiments, we obtained 12,463 eggs in 1,677 clutches, averaging 7.28 ± 0.44 eggs per clutch. The colors of felts with the most eggs were black (2,577), brown (2,380), and green (2,408), with no statistical differences. Red (1,164), white (1,247), blue (1,288), and yellow (1,399) were the colors with the fewest eggs. This same pattern was observed for the number of egg clutches.
Regarding the number of eggs/clutch, black (8.6) and brown (8.4) felts had clutches with the most eggs, which were statistically different from green (7.7), red (7.0), and yellow (7.7), followed by white (5.7) and blue felts (5.7) with the fewest eggs per clutch (Table I ). The daily average of eggs, clutches and eggs/clutches are presented in Figure 1 . meditabunda (F.) did not oviposit on this substrate. Silva & Panizzi (2008) also evaluated the oviposition behavior of the small green stink bug, P. guildinii, on synthetic wool string, cotton string, and cheesecloth, and found that oviposition was highest on the former. In another similar study, Silva & Panizzi (2009) compared the oviposition of the brown stink bug, E. heros, on artificial substrates (synthetic wool string, cotton string, veil fabric, and cotton balls) and natural substrates (live soybean plants) and found that cotton balls had more eggs compared to live plants. Additionally, the use of cotton balls greatly simplifies routine maintenance in laboratory colonies.
In all these studies, artificial substrates were suitable alternatives to natural ones. However, few studies have examined the relationship between color of oviposition substrate (natural or artificial) and fecundity. Most studies, when examining color, describe its importance in phototactic behav- 
DISCUSSION
In general, studies on artificial oviposition substrates for stink bugs are scarce. Among earlier experiments, Panizzi et al. (2000b) , studying the southern green stink bug Nezara viridula (L.), demonstrated for the first time that a model simulating a natural plant can be used as substrate for oviposition along with an artificial diet. Later, Panizzi et al. (2004) successfully used cheesecloth treated with soybean plant extracts for oviposition of this stink bug. Silva & Panizzi (2007) expanded the dataset on the use of artificial substrates by evaluating the oviposition of seven species of pentatomids on cotton balls. Approximately 80% of clutches of E. heros, Dichelops melacanthus (Dallas), and Thyanta perditor (F.), and 60% of clutches of Piezodorus guildinii (Westwood) and Chinavia impicticornis (Stål) were laid on cotton balls. However, N. viridula and Edessa (Katsoyannos & Kouloussis 2001; Drew et al. 2003) . McInnis (1989) , studying tephritid flies, was one of few that examined the effect of color on fecundity, reporting significantly fewer eggs of Ceratitis capitata (Wiedemann) in blue substrates, when compared to black and red. Currently, no studies have examined colored artificial substrates on stink bugs. Silveira-Neto et al. (1976) reported that insects exhibited 100% of response to wave lengths around 365 nm, which is within the ultraviolet light range. Thus, comparing the wave lengths of colors used in this study (ranging between approximately 400 nm to 800 mn -light spectrum/visible color) (Souza et al. 2008) , of colored felts (black, brown, and green) with the most egg clutches, eggs, and eggs per clutch, green (490-565 nm) is the closest to the ultraviolet light range. This suggests that stink bugs oviposit on colored felts closer to this wavelength.
According to Chapman (1998) , some insects exhibit a visual pigment with maximum capacity of absorption within the green spectrum range (490-540 nm), and its range of absorption usually extents below 400 nm, in the ultraviolet range, and above 600 nm, above the green wavelength. However, blue is closer to the ultraviolet wavelength than green, but did not exhibit similar results. Other colors (white, yellow, and red) had a similar pattern to that of blue, suggesting that other factors may influence the oviposition substrate selection. Regarding the results obtained for the red felt, Chapman (1998) points out that for most insects, long wavelengths (red) do not stimulate the eyes, as this color is above the 600 nm wavelength. Based on this, in our study, red felts are among the colored substrates with the fewest eggs and clutches. This might have occurred due to the sensitivity of insects to light radiations of different wavelengths, often distinct from the human eye (Carvalho 1986 ).
However, some trends are clear and according to Briscoe & Chittka (2001) , most studied insects have sensitive receptors to the maximum green (~530 nm). This may explain the larger number of eggs deposited on green felts, since E. heros, in its natural habitat, or infesting soybean crops, oviposit on leaves or pods of plants, which are green. Thus, this might be a response associated to the experience of depositing its eggs on green natural substrates (Land & Chittka 2013) . The same may occur with brown felts, similar to soybean stems and mature pods. Gregório et al. (2010) pointed out that oviposition substrate selection in the natural habitat is essential for the survival and success of the offspring. Thus E. heros may associate green and brown felts as natural substrates, since the evolution of color vision in insects cannot be understood without knowledge on the life history of insects, as pointed out by Briscoe & Chittka (2001) . Therefore, our study demonstrates that the use of artificial oviposition substrates in green, brown, and black were the most appropriate for mass production of E. heros eggs than other tested colors. In addition, the removal of egg clutches was more efficient and free of fuzz, unlike the observed in other studies that used strings and cotton balls as artificial substrates (Silva & Panizzi 2007 ). This characteristic is important, especially for egg production for mass rearing of parasitoids, since cotton or wool strings might act as a barrier and interfere negatively with the parasitoid behavior.
